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C54)Xitte: WOUND DRESSING 
(57) Abstract 

Tb© present invention re- 
lates to a wound dressing diat 
includes a carrier layer whidi is 
coated on one side with an ad- 
hesive elastomer (3). Acoonlfaig 
to the inventioa, die cauler layer 
has the f wm of a luninate whidi 
COTsists of a plastic film (1) aad 
a material (2) dtat has an inegu- 
lar surfiBce structure. 
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wound dressing 



The present invetitioii relates to a wound dressing or an affixing tape for skin applications 
S that includes a cani^ layer which is coated on one side witli an adhesive elast^ 

Thin adhesive wound dressings made from a plastic film that is p^meable to water vapor, 
for instance OpSite® (Smifli & Nq>hew, England) or Tegademi® (3M, USA), include an 
acrylate-type adhesive or an adhesive that has similar piopeities. When rqieatedly qiplied 
10 and removed, such adhesives are apt to remove with ihem parts of tihe upper skin layer (the 
stratum comeum) and diessii^ of this nature can result in skin damage. These adhesives 
also fasten strongly to hairs on the skin, therewith causing pain and discomfort when 
removing the dressing. 

1 S Also known to the ait is a gauze bandage designated Mepitel®» which is affixed to the 
dmi by means of a veiy soft adhesive silicone elastomer, A silicone elastomer has sldn- 
friendly adhe^ve jmsperties and is mudi more gentle to the skin than the aforesaid 
adhesives. Neither does it tend to strip away parts of the stratum comeum as it is removed. 
The person weaimg such a drying will not experience discomfort or pain as die dressing 

20 is riemoved The adhesiveness of Uie silicone elastomer is not inq>aired by removal of ttie 
dressing, and the dressing can dierefore be Tonoved and rq>laced several ti^ 

Consequrally it would be beneficial if the adhesives used with plastic film dressings could 
be r^laced widi an adhesive elastomer that has adhesive characteristics similar to those of 
25 the silicone elastomets used with Mq»itel® , particularly when the dressing is to be placed 
o vor sensitive gkin_ Que serious problsn in this regard is that such elastomers have been 
found to adbeacc to die skm with the same strength as that to indnch the/ adhere to die 
plasdc ^im^ and ccmsequendy Hism is a serious risk of the elastomer layer, or lar^ parts 
thereof; remaining on die skin whm attempting to remove the dressing. 

30 

One object of die present invntion is to solve diis problon and to provide a fimctionai fihn 
dressing that includes a layer of soft, adhesive elastomer. 
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This object is achieved in accoidaace withflie mvention by means of a wound dressing or 
an 4*ffbritig tape for skin applicadcms which includes a carrier layer that is coated with a 
soft, adhesive elastomer on one side thereof and which is characterized in ttiat the caziio: 
layer is a laminate that consists of plastic film and amaterial of iir^lar sur&ce structure. 
5 Because the soft, adhesive elastomer is &stened to die plastic fibn via the material of 
irregular 5ur£u:e structure, the dastom^ will be anchored more strongly to the fihn than 
would otherwise be the case» dierewitfa avoiding the danger of the elastomer remaining on 
the skin when r^oving the dressing* 

10 In one preferred embodiment of the invention, the mat^al of irregular surface structure is 
comprised of nonwoven matmal, aixl the soft, adhesive elastomv is coiiq>iised of a 
silicone elastomer. 

The invention will now be described in more detail with referrace to the acconq>anying 
15 drawings, in which 

Figure 1 is a schematic cross-sectional view of one embodimoit of an inventive wound 
dressing; and 

Figure 2 illustrates a test body for detomining softness. 

20 The plastic fihn wound dressing shown in Figure 1 includes a layer 1 of plastic film, a thin 
lay^ 2 of non-wovoi material laminated to the plastic fihn, and a layer 3 of silicone 
elastomer. 

The plastic film is preferably conq[>rised of a polyuiedim 

25 vapor» although ofho-plastic film materials may be used. Tlie non-wovoi layer has been 
ghied to the plastic fihn, by heat calandering or in some otfier appropriate way> The 
elastomeric layer 3 has been produced by a^iplying a silicone-elast(Hn«r mixture to the 
lammatft 1 ^ ftom sbovc with tfie ncmwoven layo: fiicing upwards^ said mixture being 
applied in an amount sufficient to fill conq)letely the fibre structure in said non*wovai 

30 material and so that surplus elastomernuxture will fiirm a smooth, even sur&ce on top of 
the laminate. The laminate wifli its Bpp&ed layer of elastomo: mixture has then been heated 
until the elastomer mixture has cured to fimn an elastcnner. Because the silicone elastomer 
extends througih all of the ficee spaces between the fibres in the non-woveti matoial, the 
elastomer will be anchored effectively in the laminate. Aldiough the iUustiHted dressing is 



wo 99/61 077 PCT/SE99/00903 

3 

shown to incfaide ttiree distiDCt iayeis» it wiU be ui^ 

silicone elastomer extends througti the fibre structuie of the li^er 2 and up to the plastic 
film layer 1. 

S The silicone elastomer is prefoably an elastomer retailed vaader the name Silgel 612 and 
manu&ctured by Wacker Chemie GmbH. Gennany. Other soft adhesive silicone 
elastomers may also be used. Alfliough silicone elastomers are prefened because of the 
good properties of tiie silicone in re^)ect of wound care, other soft adhesive elastomers that 
are skin firiendly may also be used, such as hydrogels or soft adhesive hot melt glue. 

10 

As beforementioned, the fibre structure of non-woven mat^al provides effective 
anchoring of the elastomer and is prefored as the andioring lay^. However, oth^ 
materials that have an irregular surface stmcture, such as fine-mesh net material^ opm- 
structure textile mataial, thin foam material having open pores, and corresponding 
15 materials, can provide sufficiently effective anchoring of the elastomer. 

By definition plastic film has a thickness of S-1 00 mm» and the anchoring layer will 
preferably have a weight per unit area of 5-1 00 g/m2, preferably 15-25 g/m2, so as to 
ensure that the laminate consisting of the plastic film and the anchoring layer will have the 
20 si^leness required . 

The wound dressing may, of course, be perforated, especially if it includes an overlaying 
absorbCTtpad. 

25 It shall also be possible to sterilise the dressing by means of some conventional sterilisation 
method, e.g. b-sterilisation, steam sterilisation or sterilisation widi dSbykne oxide. 

The expression '^skinrfiiendly adhesion** is used in this documoit to characterise a 
particular form of adhesion exhibited by the soft adhesive elastomers suited for use widi 
30 the invention. 

Dififerent types of self^adhering glues having relatively sfanilar properties are used 
normally on adhesive dressings and surgical plasters of different kinds. A common feature 
of the glues normally used is that fiiey adhere to the outemiost layer of dead skin cells 
(stratum comeum) with such fimmess that a number of laym of these cells will be 
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Stripped fixnn the skin by the glue as the adhesive dressing is removed The ghies used at 
present are most often acrylate-type glues, altfaoug|i hot melt glues and polyisobuthylme 
ghies are also oftoi used. In the case of skin-fiiendly glues, the p^etration * which 
constitutes a measur^ent of softness » shall lie within the range of 7-20 mm, whereas 

5 correspondiiig values for those glues that are normally used with adhesive dressing are less 
than 3 mm. Penetration is measured by means of a method based on ASTM D 937 and D 
51S80. Certain modifications are made. The equiiHUCTt used is a penetrometer PNR 10» 
Somm^ & Runge KG, Germany. A test body weighing 62.S g and comprising a cone 
weighing IS g and bearing article nxmiber 18-0122 and a rod weij^iing 47.5 g and bearing 

10 the article number 1 8-0042 was placed in the penetrometo- vertically above a cylindrical 
cup containing the material to be tested, witti the apox of the cone touching the sur&ce of 
the test materiaL The test body was then allowed to fall fiieely down into the cyUndrical 
cup. The extent to which the test body had penetrated the test material was measured after 
a time Iqpse of 5 seconds. The cylindrical cup had a diameter of SO mm and a height of 30 

15 mnL The cup was filled with test material to a level of 25 mm. 

The soft elastomm having skin-firiendty adh^ve properties used in accordance witti the 
ptesGsA invration had considerably weaker adhesive bonds to the skin than the ghies 
noxmally used with adhedve dressings. Consequently, elastomers that have skin-fiioidly 

20 adhesive pn^eities leave the stratum comenm essratially intact when dressings containing 
such elastomers are peeled or pulled away. In spite of the low^ adhesive bonds, die 
elastomers nevertheless create secure and positive adhesion, i.e. there is small risk of the 
dressing loosening by itself by virtue of the fact that the softness of die elastomer causes it 
to flow down into the skin and therewith iTOvide a wide effective contact sur&ce. 1^ 

25 softness of the elastomer also results in die build-iq) of a large amount of enorgy in the 
elastomCT and its carrier when removing the dressing, ^^ch also results in more positive 
adhesion to die skin. 

An experiment was carried out on ten voluntary test persons with the intenticm of 
30 measuring the stiqiping effect, hyvMch is meant the extent to which the surfiu» of the 
dressing had become covered with cells as aresuft of stripping-ofif the dressing. Four 
diffifent types of plasto/dressings wore used, fiiese being Duodenn®, OpSite®, 
L^ikopQie® and an elastomer-coated (200 g^^ nonrwovm tape. The soft elastomer 
having skin-firieodly adhesive properties was a siliccme typo elastomer. Iliree test samples 
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of each pnMluct type were applied to eadi test poson and left in place for 24 hours. The 
stripping effect was iecoxded» by coloring the stratum comeum cells presmt on the sur&ce 
of the removed dr^sings selectively with tohiidine, whereafter ^bc percentage of the 
surface covered by cells was detennined. 

The results are evidmt from the table below: 



Plastei/dressing number of dressings with stripping 
within the range 
10 <1% -10% 3 11% 

DuodOTn® 0/30 0/30 30/30 

OpSite® 0/30 0/30 30/30 

Leukopoie® 10/30 16/30 4/30 
silicone tape 27/30 3/30 0/30 

15 

In order to be "sidn-friendly adhesive*', an adhesive diessmg shall have a stripping effect of 
10% in the ciase of normal skin. 

Because a dressing tiiat includes a skin-ftiendly adhesive elastomer will only carry with it a 
20 very limited humb^ of stratum comeum cells as the dresang is removed, the surface of die 
elastomer layer will be relatively unchanged afi^ removal of ttie dressing. This enables a 
dressing of tfiis nature to be re-aiq[>lied, since it adhesivoiess has not been impaired to any 
iqipreciable eitt^ The adhesive surface of a dressmg which pulls stratum comeum cells 
from tiie skin will be substantially covered wifli ttie cells subsequent to its resmoval. This 
25 means that dressings of tins nature will fail to stick to die skin when attemptmg to re-apply 
ttie dressmgs.Duodemi®, OpSite® and Leuto^Kirei^ 100% of their 

adhesivaras, whereas skin-fiiendly adhesive dressings lose less flian 10%. 

In order foe an adhesive dressing or adhesive plaster to ftmcticm effectively, the foree with 
30 wU<^ it adheres to the ddn must exceed the load to which lliedressirigo^ 

subjectod during normal use. It has been found that there is genmlly required in this 
respect an adhesive force yi/bidb, «ceeds 0, 5 N measured wbai peeling or strif^ng fiom 
the glrin a tape measuring 25 mm in widtti and angled at 135% so ttiat the danger of the 
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dressing loosening by itself xviU not be unacceptably high. The adhesive force will 
preferably exceed 0.8 N/25 mm. 

The adhesive force of Duoderm®, OpSite® and Leukopore® was measured at 1 ^ 2^ and 
0.8 N/25 mm respectively witii tape ^Ued to the backs of healthy test persons and left in 
place for 24 hours. The silicone tape used in the stripping test above had a skin adhesion 
strength of 1.5 N/25 mm. 
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1 . A wound dressing or an affixing tape for skin a|^lications c ompr i sin g a caziiff layer that 
5 is coated on one side wifli an adhesive elastomo* (3) that has skin-ftiCTdly adhesive 

properties, characterized in that the carrier layer (1^) is a laminate which comprises plastic 
fi hn (1) and material (2) diat has an irregular surface structure. 

2. A wound dressing according to Oaim 1, characterized in that the material (2) of 
10 irregular sur&ce structure is a so-called non-wovra material* 

3. A wound dressing according to any one of Claims 1-2, characterized in ^lat the adhesive 
elastomer (3) is a silicone elastomo:. 

IS 4. A wound dressing according to any one of Claims l-3> diaract^ized in that the dressing 
is perforated: 



20 



S. A wound dressing according to Claim 4, characterized in that said dressing includes an 
absorboitpad 
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